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EXECUTIVE SUMMARY

Solutia Inc. voluntarily submits the following screening information data
and Test Plan covering the chemica, Terphenyls, Patialy Hydrogenated
(CAS No. 61788-32-7), for review under the Environmenta Protection
Agency’s High Production Volume (HPV) Chemicals Challenge Program.

A substantial amount of data exists to evaluate the potential hazards
associated with Hydrogenated Terphenyls. Use of key studies or estimation
models, available from data aready developed, provide adequate support to
characterize the Endpoints in the HPV Chemicals Challenge Program
without the need for additional, unnecessary testing.
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TEST PLAN FOR PARTIALLY HYDROGENATED
TERPHENYLS

l. INTRODUCTION AND IDENTIFICATION OF CHEMICAL

Under EPA’s High Production Volume (HPV) Chemicds Challenge Program,
SolutiaInc. has committed to voluntarily compile basic screening dataon Partidly
Hydrogenated Terphenyls (CAS No. 61788-32-7). The dataincluded in this Test Plan
provide physicochemica properties, environmenta fate, and human and environmentd
effects of Partidly Hydrogenated Terphenyls, as defined by the Organization for
Economic Cooperation and Development (OECD). The information provided comes
from existing data developed on behdf of Solutia Inc. or found in the published scientific
literature and fulfills Solutid s obligation to the HPV Challenge Program.

A. Structure and Nomenclature

The chemica substance identified as “Partialy Hydrogenated Terphenyls’, the subject of
this document, is actudly a UV CB mixture with the CAS Registry Number of 61788-32-
7. As such, the substance has no recognized chemica Structure. The substanceisa
commercia mixture of savera chemical congtituents which are derived from a common
chemicd manufacturing process. This UVCB subgtance is derived from the partia
hydrogenation of an unspecified mixture of the ortho-, meta- and para- isomers of
terphenyl, with alesser amount of quaterphenyl isomers. Thereis no physica blending of
any of the componentsin the manufacture of this UV CB substance.

Solutia s current commercid products are hydrogenated to a nomina 40% of the
theoretical amount of chemicad subgtitution Essentidly al of this UVCB substanceis
marketed under the commercia trade name of THERMINOL! ® 66 Heat Transfer Fluid.

THERMINOL® 66 Heat Transfer Fluid is designated asthe test article identification in
many of the studies presented in this dossier; in afew cases, datafrom other commercia
and experimentd products with smilar, but dightly modified compositions, are dso
presented where appropriate.

Where data are devel oped usng modeling, use of an undefined mixture asthe test article
is not gppropriate. Consequently, the following specific chemica entity was sdlected as
representative of the UV CB mixture. Solutia does not isolate this chemica commercidly,
but it is believed to be a sgnificant component of the UVCB mixture.

1 THERMINOL is aregistered trademark of Solutialnc.



Benzene, 1,3-dicydohexyl-

CigHos

B. Manufacturing & Use

Commercid Patidly Hydrogenated Terphenyls are manufactured by asingle US
producer, SolutiaInc. at asngle US manufacturing Ste. The product isaso
manufactured by Solutia at Stes in the United Kingdom and China

Theterm “ Patialy Hydrogenated Terphenyls”, is used to describe acommercid
mixture of severd chemica congtituents which, as manufactured by Solutia, are
derived from a common chemical manufacturing process. This UVCB substanceis
manufactured by the partid hydrogenation of an unspecified mixture of the ortho-,
meta- and para- isomers of terphenyl, with alesser amount of quaterphenyl isomers.
The composition of the product is a consegquence of the reaction chemistry and is not
subgtantialy dtered through the manufacturing process. Thereisno physicd

blending of any of the components to make this UV CB substance. Solutid's current
commercid products are hydrogenated to anomina 40% of the theoretica amount of
chemica sUbdtitution.

Compositions of the various commercial and developmenta products used as test
aticlesin thisdosser may vary dightly dueto dight differences in the composition
of the feedstock which has been hydrogenated. Such differences are amdl enough
that dl studies presented can ill be considered representative of Partidly
Hydrogenated Terphenyls, CAS Number 61788-32-7.

The mgority of the Partialy Hydrogenated Terphenyls manufactured today are
marketed asindustrial heet trandfer fluids under the trade name Therminol® 66 Heat
Transfer Huid. The product is used commercialy as a high temperature heat sourcein
various industria processes. Assuch it isused in a closed system where the fluid is
heated by an external source such as naturd gas, then distributed through a closed
piping system to one or more hest usersin the industria process. Once hest is



removed from the fluid, it isrecirculated back to the heat source. All heet transfer
systems using Partidly Hydrogenated Terphenyls are liquid systems which operate
below the boiling point of the product. This ensures low operating pressure and
minimizes the potentia for release of vapors to the environment during routine
operation.

A smdl amount of Partidly Hydrogenated Terphenylsis aso marketed as plagticizers
or polymer modifiers.

A TLV of 4.9 mg/m3 (8-hr TWA) has been established for Partidly Hydrogenated
Terphenyls (ACGIH, 2002). This vaue has been established to protect against
possible derma or respiratory tract irritation. Only afew employees areinvolved in
the manufacture of commercid Partidly Hydrogenated Terphenyls. There isminime
potentia for skin or airborne exposure due to the closed nature of the manufacturing
process. Eye and skin protection are routingly worn, and respiratory protective
equipment is available should airborne exposure limits be exceeded.

1. TEST PLAN RATIONALE

The information obtained and included to support this Revised Test Plan has come
from ether 1) internal studies conducted by/or for Solutia Inc. (or its predecessor
Monsanto Co.), 2) has been extracted from the scientific literature either as primary
references or as found in well-accepted, peer-reviewed reference books, or 3) were
edimated using environmental model s accepted by the US EPA (1999b) for such
purposes. This assessment includes information on physicochemical properties,
environmentd fate, and human and environmenta effects associated with Partialy
Hydrogenated Terphenyls. The data used to support this program include those
Endpoints identified by the US EPA (1998); key studies have been identified for each
data Endpoint and summarized in Robust Summary form and included in Section V1.
of thisDosser.

All studies were reviewed and assessed for rdiability according to standards specified
by Klimisch et al (1997), as recommended by the US EPA (1999a). The following

criteriawere used for codification:

1. Reliable without Redtriction - Includes studies which comply with US EPA
and/or OECD-accepted testing guiddines, which were conducted usng Good
Laboratory Practices (GLPs) and for which test parameters are complete and
well documented,

2. Reliable with Regtrictions — Includes studies which were conducted
according to national/internationa testing guidance and are well
documented. May include studies conducted prior to establishment of
testing standards or GL Ps but meet the test parameters and data
documentation of subsequent guidance; dso includes studies with test



parameters which are well documented and scientificaly vadid but vary
dightly from current testing guidance. Also included were physca-chemica
property data obtained from reference handbooks as well as environmental
endpoint vaues obtained from an accepted method of estimation (i.e.
EPISUITE).

3.Not Rdiable — Includes sudies in which there are interferences in dther the
study design or results that provide scientific uncertainty or where
documentation is inaufficient.

Those studies receiving a Klimisch rating of 1 or 2 are considered adequate to support
data assessment needs in this Dosser.

1. TEST PLAN SUMMARY AND CONCLUSIONS

Conclusion: All HPV Endpoints have been satisfied with data from studiesthat
wer e either well documented, used OECD guiddline methods and conducted in
accord with GLPs, or were estimated from acceptable estimation modeling
programs. Hence, no further testing for any of the HPV Endpointsis deemed
necessary, assummarized in Table 1.

In summary:

Physical-chemical property vaues (Méeting Point, Boiling Point, Vapor Pressure,
Partition Coefficient and Water Solubility) are measured values which have come
from acceptable studies which were classified as “2-Relidble with redtrictions’.

Environmental Fate vaues for Transport (Fugecity) were obtained for asgnificant
representative component of the UV CB mixture using a computer estimation —
modding program (EPISUITE, 2002) recommended by EPA; as such, they were
designated “ 2-Rdiable with redtrictions’.  The EPISUITE program was unable to
edimate Stability in Water (Hydrolysis). Based on the lack of functional groups
suggedtive of the potentia for hydrolysisto occur, it is accepted that Partidly
Hydrogenated Terphenyls do not hydrolyze appreciably in an aqueous environment.
Thus, no additiona testing is needed for further confirmetion. Biodegradation testing
(SCAS and River Die-away) of Partidly Hydrogenated Terphenyls has been
conducted. The SCAS study was well-documented and was conducted using
methodology that preceeded, but is consdered consistent with, methodology
recommended in OECD test guiddine 302. It, thus, has been designated as “ 2-
Rdiable with redtrictions’. The River Die-Away study has been included as
Supplementd information. Photodegradation of Partialy Hydrogenated Terphenyls
has been measured and documented within an internal study coded as “2-Rdiable
with regtrictions’.

Ecotoxicity —Acute Fish, Plant (Algd) and Invertebrate Toxicity studies, consstent
with OECD test guidance, have been designated as elther “1- Rdiable without



regtriction” or “2-Relidble with restrictions’. Additiond Supplementd studies have
aso0 been summarized for Acute Fish and Invertebrate Endpoints.

Mammalian Toxicity Endpoints (Acute Toxicity, Repeated Dose Toxicity, Ames
and Chromosomal Aberration Testing, and Reproductive Toxicity) have dl been
filled with tests thet either conformed directly with OECD test guidance or followed
test designs smilar to OECD guidance.

The Acute Toxicity Endpoint is supported by an ord rat toxicity study which was
conducted according to OECD and GLP guidance and is considered “1- Relidble
without restriction”.

The Repeated Dose Toxicity Endpoint has been met witha 90-Day Subchronic rat
study conducted according to OECD guideline 408 and in accordance with GLPs. It
has been codified as “1- Rdiable without restriction’.

An Amesteg, limited by conduct of asingle rather than double trid, has been used to
fulfill this HPV Endpoint. This study, published in a peer-reviewed journd, is
considered “2-Rdiable with redtrictions’. In support of that study and its results, we
aso provide asmilar Amestest, conducted interndly according to OECD/GLP
guidance with 4 of the 5 Sdmondlatester srains caled for in OECD study design, as
Supplementd information.

Anin vivo Chromosoma Aberration assay has been used to support its respective
Endpoint. Following astudy design equivaent to OECD guiddine # 475, it has been
classfied as“ 1- Relidble without restriction”.

The Reproductive Toxicity HPV Endpoint has been filled usng a Two- Generation
Rat Reproduction study which generdly followed OECD test guiddine #416 and is
considered “2- Rdiable with restrictions’.

Following is atabular summary of the Test Plan developed for Partidly
Hydrogenated Terphenyls.
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Y =Yes, N =No; - =Not gpplicable

1. DATA SET SUMMARY AND EVALUATION

The key studies used in this assessment to fulfill the HPV requirements have been
placed in an Endpoint-specific matrix, and further discussed below. Robust
Summaries for each study referenced can be found in Section VI of this Dossier.

A. Chemical/Physical Properties

Table 2. Selected Chemical/Physical Properties of Partially Hydrogenated
Terphenyls

Chemica Boiling | Melting | Vapor Water Partition
Pt. (°C) | Pt.(°C) | Pressure Solubility (mg/L) | Coefficient
(hPa@ 25°C) (Log Kow)
Partidly
Hydrogenated 359 -32 0.002666 <0.06 6.13
(pour
Terphenyls point)
CASNo0.61788-32-7

All HPV Endpoints for Physica-Chemical Properties have been completed with religble
information, either taken from studies which have been designated as* 2- Rdiable with
regrictions’, are included in the Robust Summary section of this Dossier.

In summary, these data indicate that Partiadly Hydrogenated Terphenyls isaliquid at
room temperature and has a very low vapor pressure. It has a moderately high
octanol:water partition coefficient and very low solubility in weter.

Concluson — Adequate reference values ar e available to provide needed information
on the Physical-Chemical Properties associated with Partially Hydrogenated
Terphenyls. Therefore, no additional data development is needed for these HPV
Endpoints.

B. Environmental Fate and Biodegradation

Both a Semi-Continuous Activated Sludge (SCAS) test and a River Die-Away test have
been conducted with Partidly Hydrogenated Terphenyls.  While conducted prior to
inception of standardized internationa guidelines for Biodegr adability testing and GLPs,
these studies followed smilar stlandards for conduct subsequently codified into OECD
guiddine 302 and GL P documentation. They are considered “2-Rdiablewith
resrictions’. Both studies have been summarized in the Robust Summary section of this
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Dosser. The SCAS study has been sdected to fulfill this HPV Endpoint and is cited in
Table 3 below.

Nollittle information could be located regarding Stability in Water (Hydrolysis) and
Trangport (Fugacity) for Partidly Hydrogenated Terphenyls following an extersive
literature search. We have incorporated the use of the estimation modes found in
EPISUITE (2002) for determination of Fugacity for a mgor component (1,3
dicyclohexyl benzene) of Partidly Hydrogenated Terphenyls (PHT)s, asPHTsisa

UV CB substance without a defined structure. The values derived are cited with the
Robust Summaries and aso are included in Table 3 and has been judged as “ 2-Rdiable
with regrictions’. No Hydrolysis vaues could be calculated usng EPISUITE (2002) for
ether the mixture or amgor component (dicyclohexyl benzene), as these chemicas have
only saturated/unsaturated aromatic rings and no functiond groups. These structures are
congstent with those listed in Lyman et d, 1990) as“ Generdly Resstant to Hydrolyss’.
Thus, “[t]esting for Stability in Water is not needed for substances generdly recognized
to have molecular structures or possess only functiona groups that are generaly known
to be resstant to hydrolysis’ (OECD, 2002).

Table 3. Environmenta Fate and Biodegradaion Parameters for Partidly
Hydrogenated Terphenyls

Chemica Biodegradation Stability in Fugacity (%) Photodegrad.
Rate Water Rate (T }2
(Tdays @ 25
deg.)
Partidly Air— 0.2
Hydrogenated 3B % Not susceptible | Water— 36 86 days
Terphenyls dtol . SS;;! - 2625
CAS No. 61788-32-7 rydrolysis ment =667

The Environmenta Fate and Biodegradability of Partidly Hydrogenated Terphenyls can
be summarized asfollows.

Partidly Hydrogenated Terphenyls would not be expected to normally enter the aquatic
environment, as they are intended to be used in enclosed sysems. However, their limited
entry could be envisoned after incidental spills and equipment leakage. Thus, based on
Fugacity modding, their environmentd fate is expected to focus on the soil and sediment
as main environmenta target compartments. As Partially Hydrogenated Terphenyls are
not readily hydrolysable, have exceedingly low water solubility characterigtics and

gppear to undergo limited photolysis, their presence in agqueous or atmaospheric
compartments isminimd. Partidly Hydrogenated Terphenyls can be expected to
partition mostly to the soil or sediment. As part of the soil or sediment, Partidly
Hydrogenated Terphenylswill degrade; while not Readily Biodegradable, sgnificant
biodegradation has been established in inherent biodegradation studies (SCAS and River
Die Away).
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Concluson — Adequate studies are available to provide needed infor mation for the
HPV Desgnated Environmental Propertiesassociated with Partially Hydrogenated
Terphenyls. No further testing is planned.

C. Aquatic Toxicity

Suffident information is available to characterize the acute toxicity of Partidly
Hydrogenated Terphenyls to dgae, invertebrates and fish. An acute fish study, fallowing
OECD test guidance has been conducted on F. Minnows and is considered “ 2-Reliable
withrestrictions’. A smilar study with R. trout has been provided as Supplementa
information. A Robust Summary has been prepared for these studies and the F. Minnow
study cited in Table 4.

A wdl-conducted study summarizing the effects of Partidly Hydrogenated Terphenylsin
D. magna and has been used to fulfill the Acute Invertebrate Toxicity Endpoint. It has
been judged as “ 1-Rdiable without restriction”.

An acute Alga study fulfills the Acute Plant Toxicity HPV Endpoint. While not
conducted specificdly to meet OECD guidelines, this study used methodol ogy
recommended by the US EPA Committee of Methods for Toxicity Testing with Aquetic
Organisms (EPA, 1975). These recommendations are consistent with OECD guiddines.
Hence, it has been designated as “2- Reliable with restrictions’, selected for devel opment
of Robust Summaries, and is cited in Table 4.

Severd of the acute aguatic tudies referenced above used nomind test levelswhich
exceeded the very low (<0.06 ppm) water solubility limit for Partidly Hydrogenated
Terphenyls. In review of the study data, no treatment-related toxicity was discernable a
test levels which clearly exceeded solubility limits. Thus, it is scientificaly rationd to
conclude that the EC50/LC50 for Partidly Hydrogenated Terphenylsisin excess of this
aqueous olubility limit. Further efforts to derive atoxicity vaue above the solubility
limits of this substance would provide no meaningful vaue useful in the assessment of
environmentd risk.

Table 4. Aquatic toxicity parameters for Partidly Hydrogenated Terphenyls

Chemica Fish LC 50 (mg/L) Invertebrate EC50 (mg/L) | Algae EC50 (mg/L)
Patidly Hydrogenated
Terphenyls >0.06 >1.34 >0.06

CAS No. 61788-32-7 | (imitof solubility) (limit of solubility)
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Concluson — An adequate study is available to meet each of the three Acute Aquatic
Toxicity Endpointsfor Partially Hydr ogenated Terphenyls. No additional testingis
necessary for thiscompleted HPV Endpoint category.

D. Mammaian Toxicity Endpoints

A summary of toxicity data used to fulfill the HPV Endpoints for Mammadian Toxidty is
found in Table 5. Each report citation has been further summarized in the Robust
Summary section of this Dosser.

Table 5. Mammalian Toxicity of Partidly Hydrogenated Terphenyls

Chemica Acute Oral Repeat Dose Chromosomal Reproductive
LD50 (rat) Toxicity Ames Test Aberrations Toxicity

Patidly (91-day Rat Non- (invivo rat (2-Gen. rat)
Hydrogenated > 10,000 oral) mutagenic: bone marrow)

NOEL =200 NOAEL =
Terphenyls mg/kg ppm TA 1535, Non-mutagenic 1000 ppm
CAS No. 1537, 1538,
61788-32-7 98, 100 with

and w/out S9

1.0 Acute Toxicity

Resultsof an acute ora toxicity sudy with Partialy Hydrogenated Terphenyls fulfill the
HPV Acute Toxicity Endpoint. This sudy was conducted asa Limit Test according to
OECD Test Guiddines and GLP guidance and provides sufficiently religble,
documented information to be classfied as*1- Reliable without restriction”.

Thus, Partidly Hydrogenated Terphenylsis congdered to be practically non-toxic after
adminigration by acute oral dosing.

Concluson — A study of sufficient quality isavailableto assessthe Acute hazard
associated with Partially Hydrogenated Terphenyls. Therefore, no additional data
development isneeded for the Acute Toxicity HPV Endpoint.

2.0 Repeated Dose Toxicity

Patidly Hydrogenated Terphenyls has been adequately tested in a subchronic rodent
study to define its Repeated Dose toxicity. This sudy is cited in Table 5 and summarizes
a 91-day subchronic rat sudy by the ord route. This study was conducted using a sudy
design according to OECD Test Guideline 408, and conducted under GL P auspices.
Hence, it is considered “ 1- Rediable without restriction”. In al cases, no evidence of an

effect on the mae or fema e reproductive organs (including testes) was observed.
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Conclusion - The Repeated Dose HPV Endpoint for Partially Hydr ogenated
Terphenyls has been fulfilled with a well-conducted and documented 90-Day
Subchronic study in ratsdeemed “1- Reliable without restriction”. No further
testing isneeded for completion of information related to the Repeat Dose HPV
Endpoint.

3.0 Mutagenicity and Chromosomal Aberrations

3.1 Ames/Point Mutation Testing

When tested in two standard Ames assays for point mutations, Partidly Hydrogenated
Terphenyls dicited no mutagenic response in any of the S. Typhimurium tester strains
employed, ether with or without incluson of metabolic activation (Table 5). The
published, peer-reviewed literature study (Clark et a., 1979) has been classified as* 2-
Rdiable with redtrictions’ dueto its use of fewer replications than recommended in

OECD study guide # 471. However, an additiond, well-documented Ames assay (Solutia
study no. DA-78-184-see Robust Summary), conducted interndly with 4 of the 5
Salmonella tester strains included in the OECD test guidance, validates the conclusion of
alack of mutagenicity reported in the literature with Partidly Hydrogenated Terphenyls.
Both sudies are summarized in the Robust Summary section of this Dosser.

Thus, it isconcluded that adequate testing of sufficient quality has been performed
on Partially Hydrogenated Terphenyls to evaluate the Ames Test (Point M utation)
HPV requirement; no further testing is needed for this Endpoint.

3.2 - Chromosomd Aberrations

Partidly Hydrogenated Terphenyls has been tested in vivo for induction of Chromosomal
Aberrationsin rat bone marrow cells. This study followed OECD Guiddine # 475 and
was conducted following GLPs. Thusthis study is considered as “ 1- Rdliable without
restriction”. No mutagenic activity was observed.

TheHPV Chromosomal Aberration Endpoint for testing of Partially Hydr ogenated
Terphenyls has, thus, been fulfilled with an adequately conducted and documented
in vivo study; no further testing is needed.

4.0 Reproductive Toxicity

Of direct relevance to completion of the Reproductive Toxicity Endpoint for thisHPV
assessment with Partidly Hydrogenated Terphenyls, isidentification of awedl
documented 2-Generation rat Reproduction Toxicity study conducted in genera accord
with OECD Guiddine 416. This study has been assessed as “2- Rdiable with
restrictions”. It has been summarized in the Robust Summary section of this Dosser and
isincluded in Table 5.
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No evidence of reproductive toxicity was observed in this study nor were morphologicd
effects of either male or femae reproductive organs observed in this sudy or following
subchronic testing (Table 5).

In conclusion, the Reproductive Toxicity HPV Endpoint has been fulfilled using a
well documented and conducted 2-Gener ation Reproductive study which has been
assessed as “ 2- Reliablewith restrictions”. Thus, the data requirementsfor this
HPV Endpoint have been met and no further testingisrequired.
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